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The minimal genus of KG - K2 is determined using the method of index two 
current graphs. 
The graph K, - K, is the complete graph K, with one arc removed. 
The minimal genus y(Kfl - Kz) of K, - K, has been determined for all 
n + 2 (mod 24) [l]. The case IZ = 2 (mod 24) is solved in this paper, 
thereby completing verilication of the formula 
where (a) is the smallest integer greater than or equal to a. 
In the case n = 2 (mod 24) (and in fact irn the cases fz = 2 or 5 (mod 12)), 
the Euler formula shows that the above equality holds if and only if there 
is a triangular embedding of Kn - KS i) Such an embedding may be 
obtained from a scheme of the following type, Each vertex of the graph 
is assigned a cyclic permutation of the vertices adjacent to it. ritiing 
these permatations in cycle notation, one obtains a scheme with a line for 
each vertex. The scheme will represent a triangular embe 
it satisfies the following rule. 
RULE : Tf the i-line contains . . . jk . . . . then the k line contains . ..ij.... 
The a e facts concerning triangular embeddings have been stated 
only briefly, being well known in problems of this type. For fm-ther details 
the reader is referred to [I]. An example of a scheme satisfying Rule Lt* 
for Kg, - & is given in Table I[. 
RingeI and Youngs [2] have found triangular embeddings for Km 
where yk = 14 (mod 24). The solution given here for tz = 2 (mo 
employs similar methods, and I will refer to [Z] for some of the details. 
The construction involves what is known as an index 2 current graph. 
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A current graph is a valued digraph used to generate an appropriate 
scheme in the following way. Each arc is assigned a value from the grou 
Z,-, and two of the vertices are assigned the Letters x and jr. All the vertices 
are assigned rotations in such a way as to induce two circuits, the LO] 
circuit and the [l] circuit. From each circuit a cycle called the log of the 
circuit is obtained. The log is the sequential listing of the values on the 
arcs traversed by the circuit. If the circuit traverses an arc in the same 
sense as the arc’s assigned direction, the value on the arc is recorded as is. 
If the arc is traversed in the opposing sense, the inverse of the value is 
recorded. The letter x or y is recorded whenever the circuit passes the 
vertex to which the letter is assigned. A scheme is then generated from the 
[O] and El ] logs. For a E Z,-, the oz-line is obtained from the [a] log, where 
01 E a(mod 2), by adding CE to each entry in the log which is an elemer ’ 
of Zne2 and leaving the letters unchanged. The X- and y-lines are the 
~o~st~~~ted using Rule A *. An example of such a current graph is given 
in Fig. I, Solid vertices have clockwise rotations and hollow vertices have 
counter clockwise rotations. This current graph generates the scheme 
in Table I. 
The scheme obtained as described above will satisfy Rule 
represent a triangular embedding K, - K2 if the current graph satisfies 
the construction principles given below. In what follows 12s + 2 = n 
and in particular Z,-, = ZIzS . 
(G1) The current graph has two end arcs, two vertices of valence 
two and the remainder with valence three. 
(62) A value from P&S is assigned to each arc. The element of 
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order 2, 6s, is assigned to the two end arcs and to no other arc. The letters 
x and y are assigned respectively to the two vertices of valence 2. 
Before stating (63) we note the following convention: When a circuit 
passes around an end arc, the value 6s from this arc is recorded once, 
not twice, in the log of that circuit. 
(G3) Rotations are given the vertices of the current graph in such 
a way that exactly two circuits, [0] and [l] are induced. The circuits are 
such that the log of each contains each element of Z&S except 0 and each 
of the letters x and y exactly once. 
(G4) At each vertex with valence 3, Kirchoff’s Current Law holds. 
In other words the sum of the values on the arcs directed towards the 
vertex, minus the sum of the values on the arcs directed away from the 
vertex is 0 in ZrSS . 
(G5) At each of the vertices with valence 2, the sum of the values 
on the arcs directed towards the vertex, minus the sum of the values 
on the arcs directed away from the vertex is a generator of the subgroup 
<a of &2s * 
(66) If the same circuit traverses an arc in both directions the 
value on the arc is even. If both circuits traverse an arc the value is odd. 
(An even value is one which belongs to (2), an odd value is one which 
does not. 
The validity of these principles is shown in [2]. 
Current graphs of this type are shown for Kz6 - K, in Fig. 1, for 
23 
FIGURE 2 
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FIGURE 3 
-&I - K, in Fig. 2 and in general for K, - K, ) n = 2 (mod 24) in Fig. 3. 
That the first two satisfy the six principles is checked by inspection. The 
generalization is obtained by extension of the ladder like portions of the 
current graph. The values on the ladders form standard arithmetic combs 
with difference 3. Thus (G4) is satisfied. The indicated rotations and the 
fact that the number of unshown rungs in each ladder is a multiple of 
four, ensure that circuits connect across the gaps as shown. can then 
verify by inspection that [0] and [I] are in fact distinct the or@ 
circuits in graph. Note that in the upper ladder [I] traverses each odd arc 
exactly once and traverses no even arcs. The same is t 
lower ladder. Thus, (66) holds in the ladders and is 
remainder of the current graph by inspection. Furthermore, one notes 
that due to the symmetries of the two ladders, the log of /.‘I] In the upper 
ladder is the reverse the log of [O] in the lower ladder. Thus the set 
values logged by [O] in both ladders is the same as the set of values logge 
by both [O] and El] in the upper ladder alone. This second set is 
collection of all the values on the upper ladder together wi 
inverses. Precisely this set is 
Ek7, i% It%..., &(3s - 31, &3& &(3s $ 31, ik(3s + 6>9 f(3s -I- 9, 
xt(3s + %.., &(6s - 15), &(6s - 14j1 1(6s - 131, 
4(6s - ll), &(6s - lo), &(6s - 8), +(6s - 7)) 
The remaining values of ZISS - (0) are logged in the rest of Fig. 3. An 
analogous argument for [I] completes verification of (G3). The r~rna~~~~g 
principles are clearly fuliilled. 
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Thus a triangular embedding of K, - Kz n = 2(mod 24) has been 
constructed. In fact, by reversing the rotations on the vertices marked 
with * in Fig. 3, one obtains current graphs that give embeddings for 
n = 14 (mod 24) n > 38. The verification is analagous but slightly 
different and is left to the reader, as these cases have been previously 
solved. It is of interest because it gives an essentially unified solution for 
n E 2 (mod 12). 
For the relation of this problem to the theory of orientable cascades 
from which this solution was produced see [3]. 
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